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(54) IMAGE BLURRING PREVENTING DEVICE FOR TELEVISION LENS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an image 
blurring preventing device for television lens capable of 
preventing the occurrence of irregularities in an image 
after a panning/tilting operation and reducing power 
consumption by locking an anti- vibration lens, in the 
case the image blurring quantity is increased in the same 
state as the panning/tilting operation. 
SOLUTION: In this image blurring preventing device for 
television lens, the image blurring quantity is detected by 
the angular velocity sensor of an angle information 
detecting part 108, then, it is decided by the sensor 
whether or not the image blurring quantity is below a 
prescribed threshold value. In the case the image 
blurring quantity is below the threshold, the correction 
drive of the anti^vibration lens of a correction optical 
system 100 is executed based on the image blurring 
quantity, on the other hand, in the case the image 
blurring quantity is equal to or exceeding the threshold, 
the anti-vibration lens is locked by a locking mechanism. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A vibration proof lens which amends image blur produced by vibration added to said 
television lens by being moved in a field which intersects perpendicularly with an optic axis within 
a camera cone of a television lens. 

A locking mechanism which locks this vibration proof lens. 

A vibration detecting means which detects a size of vibration which is an image Bure arrester of 
a television lens provided with the above, and was added to said television lens, When vibration 
detected by said vibration detecting means was larger than a predetermined threshold, it had a 
control means which locks said vibration proof lens according to said locking mechanism. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention amends image blur produced by vibration which related to 
the image Bure arrester of the television lens, especially was added to the television lens with a 
vibration proof lens, and it relates to the image Bure arrester of the television lens which locks 
said vibration proof lens by a locking mechanism at the time of the needlessness of image Bure 
amendment. 
[0002] 

[Description of the Prior Art]Conventionally, if a vibration proof lens is supported in the camera 
cone of a television lens in the field which intersects perpendicularly with a photographing optical 
axis, enabling free movement and vibration is added to a camera, the image Bure arrester of the 
television lens would move the vibration proof lens in the direction which negates the vibration 
with the actuator, and will have amended image blur. When there is almost no vibration in such a 
television lens and the vibration proof function is not needed for it when conveying a television 
lens so that a vibration proof lens moves and may not be damaged within a camera cone and, the 
locking mechanism for fixing a vibration proof lens to the camera cone side is established. 
[0003]If power supply voltage falls to JP,9-80555,A, in order to cancel the fault that a possibility 
that control of a vibration proof lens may become difficult, and a vibration proof lens may be 
around contacted and damaged by vibration arises, If power supply voltage falls from a 
predetermined value, the thing of locking a vibration proof lens automatically is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention]The time of use of a locking mechanism the 
conventional image Bure arrester at the time of initial value setting, for example At however, the 
time of a reset action and conveyance. Or it was restricted like JP,9-80555,A at the time of the 
loss of control of a vibration proof lens, etc., and in order to acquire the stable picture and to 
save power consumption, what used the locking mechanism positively was not proposed. 
[0005]The thing in particular for which a vibration proof lens is operated at the time of pan tilt 
operation of a camera is almost meaningless, and the problem that the picture after pan tilt 
operation finish was confused on the contrary by operation of not only becoming the futility of 
power consumption but a vibration proof lens had arisen. This invention was made in view of 
such a situation, and an object of this invention is to provide the image Bure arrester of the 
television lens which degradation of image quality is prevented, using the locking mechanism of a 
vibration proof lens positively when image Bure amendment is unnecessary, and aims at saving 
of power consumption. 
[0006] 

[Means for Solving the Problem]This invention is provided with the following. 
A vibration proof lens which amends image blur produced by vibration added to said television 
lens by being moved in a field which intersects perpendicularly with an optic axis within a camera 
cone of a television lens in order to attain said purpose. 

A vibration detecting means which detects a size of vibration added to said television lens in an 
image Bure arrester of a television lens provided with a locking mechanism which locks this 
vibration proof lens. 

A control means which locks said vibration proof lens according to said locking mechanism when 
vibration detected by said vibration detecting means is larger than a predetermined threshold. 

[0007]According to this invention, vibration added to a television lens like [ at the time of pan tilt 
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operation of a television camera ], for example is very large to a degree, Without a vibration 
proof lens causing unusual operation by such big vibration, in order to lock a vibration proof lens 
according to a locking mechanism when it is said that it is meaningless as image Bure 
amendment, even if it operates a vibration proof lens, disorder of a picture is prevented and it 
also becomes saving of power consumption. Fault that a vibration proof lens is damaged by big 
vibration is also prevented. 
[0008] 

[Embodiment of the Invention]The desirable embodiment of the image Bure arrester of the 
television camera applied to this invention according to an accompanying drawing below is 
explained in full detail. Drawing 1 is a front view showing the embodiment of the amendment 
optical system of the image Bure arrester of the television camera concerning that of this 
invention. As shown in the figure, in the camera cone 10 of a television lens, the vibration proof 
lens 12 is held and arranged at the lens frame object 14. This vibration proof lens 12 is moved in 
the direction which amends image blur in the field which intersects perpendicularly with the 
photographing optical axis L with the linear motors 16 and 18. The vibration proof lens 12 is 
supported by the camera cone 10 via the parallel linkage which consists of the four arms 20 and 
22, enabling free movement. 

[0009]The linear motor 16 moves the vibration proof lens 12 rightward [ left-in-the-figure 1 and 
comprises the motor body 16A and the rod 16B. The motor body 16A is fixed to the camera 
cone 10, and the tip of said rod 16B is engaging with the long hole 24 of the lens frame object 14 
via the roller 26. Said long hole 24 is formed in the left side part of the lens frame object 14 
figure Nakagami down, and, therefore, the long hole 24 and the roller 26 are engaging with figure 
Nakagami down relatively, enabling free movement. 

[0010]If the rod 16B of the motor body 16A carries out an expanding action, the lens frame 
object 14 will be pushed on the rod 16B, or will be pulled to the rod 16B, and will move to the 
drawing 1 top longitudinal direction. If the power of a sliding direction is added to the lens frame 
object 14, the long hole 24 will be guided to the roller 26, and the vibration proof lens 12 will 
move to a sliding direction. The connecting frame 28 has adhered to the rod 16B of said linear 
motor 16. This connecting frame 28 is allocated in a sliding direction, said rod 16B adheres to a 
center section, and the upper— and-lower-ends part is slidably supported by the linear guides 30 
and 30, respectively. Said linear guides 30 and 30 are formed in parallel with the rod 1 6B, and if 
the rod 16B is expanded and contracted by this, they will carry out parallel translation of said 
connecting frame 28 to right and left, with the posture held. 

[001 1]Press contact of the tip of the contact needle 32B for detection of the position sensing 
device 32 is carried out to said connecting frame 28. The sensor body 32A is fixed to the camera 
cone 10 by the position to which said contact needle 32B for detection becomes parallel to the 
rod 16B, and said position sensing device 32 detects the movement magnitude of the connecting 
frame 28 which carries out parallel translation by the expanding action of the rod 16B. The 
position sensing device 32 of this embodiment does not make the contact needle 32B for 
detection contact the peripheral surface of the lens frame object 14 directly, but is made to 
contact the connecting frame 28 which can detect the movement magnitude of the vibration 
proof lens 12 indirectly. Since parallel translation of the connecting frame 28 is carried out 
holding a posture regardless of the amount of elasticity of the rod 1 6B as mentioned above, 
during the movement, the contact needle 32B for detection shifts from the connecting frame 28, 
or it is not slippery. 

[0012]The numerals 34A are the bobbins which constitute the speed generator 34, the numerals 
34B are cores which constitute the speed generator 34, and this core 34B has adhered to the 
connecting frame 28. On the other hand, the linear motor 18 moves the vibration proof lens 12 
to a sliding direction, and comprises the motor body 18A and the rod 18B. The motor body 18A 
is fixed to the camera cone 10, and the tip of said rod 18B is engaging with the long hole 36 of 
the lens frame object 14 via the roller 38. Said long hole 36 is formed in a longitudinal direction 
at the lower part of the lens frame object 14, and, therefore, the long hole 36 and the roller 38 
are engaging with the longitudinal direction relatively, enabling free movement. 
[0013]If the rod 18B carries out an expanding action with the driving force of the motor body 
18A, the lens frame object 14 will be pushed on the rod 18B, or will be pulled to the rod 18B, and 
will move to a sliding direction. If the power of a longitudinal direction is added to the lens frame 
object 14, the long hole 36 will be guided to the roller 38, and the vibration proof lens 12 will 
move to a longitudinal direction. The connecting frame 40 adheres to the rod 18B of said linear 
motor 18. The connecting frame 40 is allocated in a longitudinal direction, said rod 18B adheres 
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to a center section, and the right-and-left-ends part is slidably supported by the linear guides 
42 and 42, respectively. Said linear guides 42 and 42 will carry out parallel translation of said 
connecting frame 40 up and down, with the posture held, if it is provided in parallel with the rod 
18B and the rod 18B is expanded and contracted by this. 

[0014]Press contact of the tip of the contact needle 44B for detection of the position sensing 
device 44 is carried out to said connecting frame 40. The sensor body 44A is fixed to the camera 
cone 10 by the position to which the contact needle 44B for detection becomes parallel to the 
rod 18B, and the position sensing device 44 detects the movement magnitude of the connecting 
frame 40 which carries out parallel translation by the expanding action of the rod 18B. This 
position sensing device 44 does not make the contact needle 44B for detection contact the 
peripheral surface of the lens frame object 14 directly, either, but is made to contact the 
connecting frame 40 which can detect the movement magnitude of the vibration proof lens 12 
indirectly. [ as well as the position sensing device 32 ] Since parallel translation of the 
connecting frame 40 is carried out holding a posture regardless of the amount of elasticity of the 
rod 18B, during the movement, the contact needle 44B for detection shifts from the connecting 
frame 40, or it is not slippery. 

[0015]The numerals 46A are the bobbins which constitute the speed generator 46, the numerals 
46B are cores which constitute the speed generator 46, and this core 46B has adhered to the 
connecting frame 40. Drawing 2 is an important section sectional view showing the embodiment 
of the locking mechanism of said vibration proof lens 1 2. The locking mechanism shown in the 
figure comprises the lock rings (compression member) 50 and 52 of a couple, and the drive ring 
54. Said lock ring 50 is ahead arranged to the optic axis L of the lens frame object 14 of the 
vibration proof lens 12, and the lock ring 52 is back arranged to the optic axis L of said lens 
frame object 14. 

[001 6]The hole 56 is formed in said lock rings 50 and 52 in parallel with the optic axis L, 
respectively. Several places of this hole 56 are formed in the surface of the lock rings 50 and 52 
at the predetermined intervals, and the pin 58 and 58 — which protruded on this hole 56 and 56 
— from the camera cone 10 side are inserted loosely. Therefore, said lock rings 50 and 52 are 
supported by the camera cone 10 via said pin 58 and 58 — , and are guided to the pin 58 and 58 
— , and are arranged in the direction of optic-axis L, enabling free back and forth movement. The 
moving stroke of the lock rings 50 and 52 is set up between the position which can fully carry 
out compression maintenance of the lens frame object 14 in the lock rings 50 and 52, and the 
position as for which the specified quantity separates from the lens frame object 14. 
[001 7]The HEIRIKOIDO screw thread 60 is formed in the peripheral face of said lock ring 50, and 
this helicoid screw thread 60 is screwed in the helicoid screw thread 62 formed in the front- 
sides inner skin of said drive ring 54. The helicoid screw thread 64 is formed also in the 
peripheral face of the lock ring 52, and this helicoid screw thread 64 is screwed in the helicoid 
screw thread 66 formed in the back side inner skin of the drive ring 54. Therefore, if the drive 
ring 54 is rotated to one way, the lock rings 50 and 52 will move in the direction which 
approaches mutually by an operation of said helicoid screw thread and rectilinear-propagation 
operation of the pin 58. If the drive ring 54 is rotated for another side, the lock rings 50 and 52 
can move in the direction which keeps away mutually by said operation. A gear is formed in the 
peripheral face 54A of said drive ring 54, and the drive ring 54 rotates with the driving force of 
the drive motor (not shown) which engages with this gear. 

[0018]By the way, as for the compression supporter 68 of the lock ring 50, the drawing 2 t op 
lower left is formed in the tapered surface of **. As for the contact part 70 of the lens frame 
object 14 which counters this compression supporter 68, the lower left is similarly formed in the 
tapered surface of **. On the other hand, the lower right is similarly formed in the tapered 
surface of ** for the contact part 74 of the lens frame object 14 in which the drawing 2 t op 
lower right is formed in the tapered surface of **, and the compression supporter 72 of the lock 
ring 52 counters this compression supporter 72. Therefore, if the lock rings 50 and 52 move in 
the direction which approaches mutually, in the compression supporter 68, the contact part 70 
and the compression supporter 72 will carry out press contact to the contact part 74. And the 
lens frame object 14 is guided to the tapered surface of the compression supporters 68 and 72 
by movement which the lock rings 50 and 52 continue, and fine amount movement is carried out 
And the optic axis of the vibration proof lens 12 is set by the optic axis L of the whole optical 
system. Thus, said tapered surface is formed. 

[001 9]Therefore, according to the locking mechanism constituted like the above, rotating 
operation of the drive ring 54 is carried out, the lock rings 50 and 52 of a couple are moved in 
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the direction which approaches mutually, and compression maintenance of the lens frame object 
1 4 of the vibration proof lens 1 2 is carried out from the optic-axis L order by the lock rings 50 
and 52. Thereby, the vibration proof lens 12 can easily and certainly be locked. 
[0020] Drawing 3 is a block diagram showing the composition of the image Bure arrester of the 
television lens concerning this invention. The amendment optical system 100 shown in the figure 
shows the mechanism to which the vibration proof lens 12 and the vibration proof lens 12 which 
were shown in above-mentioned drawing 1 are moved in the field which intersects 
perpendicularly with the photographing optical axis L, and the correction driving part 102 is a 
circuit which drives the linear motors 16 and 18 shown in drawing 1 , and carries out correction 
driving of the vibration proof lens 1 2. The locking mechanism control section 1 04 is a circuit 
which controls the drive motor made to rotate the drive ring 54 shown in above-mentioned 
drawing 2 . by rotating the drive ring 54 (lock drive), locks the vibration proof lens 1 2 of the 
amendment optical system 100, or cancels the lock. 

[0021] A control signal is inputted from the arithmetic processing section 106, and these 
correction driving parts 102 and locking mechanism control sections 104 are controlled by this. 
The arithmetic processing section 106 acquires various data from the angle information primary 
detecting element 108, the information storage part 1 10, the frequency-in-use level adjustment 
part 112, and the locking mechanism ON/OFF signal generator 1 14, Based on this, a control 
signal is outputted to the correction driving part 102 and the locking mechanism control section 
104, and the correction driving of the vibration proof lens 12 and a lock drive are controlled. 
[0022]The above-mentioned angle information primary detecting element 108 consists of two 
angular velocity sensors for detecting the amount of image Bure, and these are installed in the 
flank and the upper part of the camera cone 10 of a television lens, for example. The angular 
velocity sensor installed in the flank of the camera cone 10 of a television lens detects the 
angular velocity of the longitudinal-direction ingredient produced by vibration transmitted to the 
camera cone 10, and inputs this detected signal into the arithmetic processing section 106. On 
the other hand, the angular velocity sensor installed in the upper part of the camera cone 10 of a 
television lens detects the angular velocity of the sliding direction ingredient produced by 
vibration transmitted to the camera cone 10, and inputs this detected signal into the arithmetic 
processing section 106. 

[0023]The arithmetic processing section 106 computes based on the angular velocity of these 
upper and lower sides detected with each angular velocity sensor of the angle information 
primary detecting element 108, and a longitudinal direction, the size of image Bure, i.e., amount, 
of vibration. And the amendment movement magnitude of the longitudinal direction which should 
be given to the vibration proof lens 12 based on these amounts of image Bure is computed, and 
a control signal is outputted to the correction driving part 102 based on this. Data required to 
compute the amendment movement magnitude of this vibration proof lens 12 is recorded on the 
information storage part 1 10, and the arithmetic processing section 106 performs the above- 
mentioned calculation with reference to this data. 

[0024]On the other hand, the arithmetic processing section 106 measures with a predetermined 
threshold the amount of image Bure computed as mentioned above. A user can change this 
threshold now suitably by the frequency-in-use level adjustment part 112. And when it is judged 
as a result of comparison that the amount of image Bure is larger than said threshold, the 
correction driving of the vibration proof lens 1 2 is suspended, and a control signal is outputted to 
the locking mechanism control section 104, and the vibration proof lens 12 is locked. That is, the 
time of pan tilt operation of a television camera, and when such a big vibration that image Bure 
cannot be prevented has arisen, he is trying for the arithmetic processing section 106 to lock 
the vibration proof lens 12 automatically. Thereby, disorder of the image quality after pan tilt 
operation is prevented, and saving of power consumption is achieved. 

[0025]The above-mentioned locking mechanism ON/OFF signal generator 1 14, When a user 
directs the lock of the vibration proof lens 12 with a predetermined operation switch and the 
lock of the vibration proof lens 12 is directed by this, the arithmetic processing section 106 
makes the locking mechanism control section 104 lock the vibration proof lens 12 irrespective of 
the size of the amount of image Bure. Drawing 4 is the flow chart which showed the procedure 
of the above-mentioned arithmetic processing section 106. First, the arithmetic processing 
section 106 detects the amount of image Bure based on the angular velocity signal of the upper 
and lower sides and a longitudinal direction inputted from the angle information primary detecting 
element 108 (Step S10). 

[0026]Next, it judges whether the arithmetic processing section 106 has the amount of image 
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Bure smaller than the predetermined threshold adjusted by the frequency-in-use level 
adjustment part 112, and it is judged whether correction driving of the vibration proof lens 12 is 
carried out, and image Bure is amended (Step S12). When it judges with YES (i.e., when the 
amount of image Bure is smaller than said threshold), based on the amount of image Bure, the 
amendment movement magnitude of the vibration proof lens 12 is computed, and the correction 
driving part 102 is made to perform correction driving of the vibration proof lens 12 by this 
decision processing based on this (Step S14). 

[0027]On the other hand, when it judges with NO (i.e., when the amount of image Bure is beyond 
said threshold), the locking mechanism control section 104 is made to perform a lock drive, and a 
vibration proof lens is made to lock by the above-mentioned decision processing (Step S16). 
image Bure amendment is performed for the above processing — between repeat execution is 
carried out. When it judges with YES at Step S12 once locking the vibration proof lens 12 in Step 
S16 (i.e., when carrying out correction driving of the vibration proof lens 12), naturally the lock of 
the vibration proof lens 12 is canceled. 

[0028]As mentioned above, in the above-mentioned embodiment, although the image Bure 
arrester of the television lens was explained, this invention is applicable as an image Bure 
arrester of the camera of arbitrary kinds, such as not only this but a still camera. The 
amendment optical system and locking mechanism of an image Bure arrester are not restricted 
to what was shown in drawing 1 and drawing 2 on application of this invention. When the signal 
which shows that pan tilt operation is performed is detected, it may be made have locked the 
vibration proof lens in the above-mentioned embodiment, when the amount of image Bure was 
larger than a predetermined threshold, but to lock the vibration proof lens 12. For example, when 
the television camera is carried in the camera platform operated by a remote controller, it can 
detect that the command signal of pan tilt operation was transmitted from the remote controller, 
and the vibration proof lens 12 can be locked. 
[0029] 

[Effect of the Invention]According to the image Bure arrester of the television lens applied to 
this invention as explained above. For example, vibration added to the television lens like [ at the 
time of pan tilt operation of a television camera ] is very large to a degree, Without a vibration 
proof lens causing unusual operation by such big vibration, in order to lock a vibration proof lens 
according to a locking mechanism when it is said that it is meaningless as image Bure 
amendment, even if it operates a vibration proof lens, disorder of a picture is prevented and it 
also becomes saving of power consumption. The fault that a vibration proof lens is damaged by 
big vibration is also prevented. 



[Translation done.] 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]Drawing 1 is a front view of the vibration proof lens in which the image Bure arrester 
of the television lens concerning this invention was applied. 

[Drawing 2]Drawing 2 is an important section sectional view showing the embodiment of the 
locking mechanism of a vibration proof lens. 

[Drawing 3]Drawing 3 is a block diagram showing the composition of the image Bure arrester of 
the television lens concerning this invention. 

[Drawing 4]Drawing 4 is the flow chart which showed the procedure of the arithmetic processing 
section. 

[Description of Notations] 

10 — Camera cone 

1 2 — Vibration proof lens 

1 6, 1 8 — Linear motor 

100 — Amendment optical system 

102 — Correction driving part 

104 — Locking mechanism control section 

106 — Arithmetic processing section 

108 — Angle information primary detecting element 

110 — Information storage part 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2009/04/02 




tK 


A 






A 




X 


f 


H 




■to 


-+> 


■U 


~ 


AJ 


H 






G 


ss 






-K 


AJ 




AJ 




G 




AJ 






A 


H 




1 J 


? 


A 




tit* 












il 








tK 


33 


Hp 
% 






■R 


41 


ft 


1 


H 


> J 


AJ 










aJ 








G 




I 


€ 


i 


s 




AJ 


A 


X 




<\ 


1 J 




m 






SS 


H 


> J 


IK 




N 


■£ 






V 






— 






A 




D 


§ 


v\ 


-> 






I 






A 




> 


■fc! 




0 


•S 


a 


+u 


@ 


2 




ij 


8 




■fc! 


*c 


>o 


Id 














^ 




—J 




J r 


a 










iK 


K 




o. 




t\ 








□ 


AJ 




H 


\ 






£ 


?\ 




*j 


0 








.IN 




0 


H 


A 


D 




-K 


H 








H 






KJ 


A 




A 


g 










g 


§ 


AJ 






X 










i 


« 








<s 


1 


A 




ss 






K» 


-ft 


i 






-A 




A 


f 


*! 




1 


V 






•to 




a 




S 




0 






<N 






-K 




* 


H 


& 


A 








N 


© 




u 




X 


u 




A 


9 


is 


D 


. o 




i 




A 


i 




!u 




* 


►0 o 






_> 


A 




AJ 


A 


X 


X 




A 




AJ 


m 





Q A 

§ B 

ft & 

, 0 . 

^ -4 K> 

W ii 4 

^ s * 

i£ S3 

% -3 £ 

j* *> -rf> 

^ -K 4n 

S , < 

@ -0 

, p 

v . S 

-f K» Al 





$ IS 


ft 




— 








G 


if 




51 




* 






1*- 












ii m 




@ 




ty 








Qt 








— 






■H 


— 




i 












° 






ft 




V- 7 




CM 


< 


< 






■Q- 


AJ 


• 




•£ 




















_s 




r* 






— 






CD 










# « 














— 








*"* 




S 






CM 


?* 
H 


CQ 












1 


St 


1 




Cvl 






A 


as: 


it 








IN 




— 




0 


■~ 




s 






ft 


r* 


I 




A 


-ft 


-ft 


G 






1 


■si 










IK 


$9 


«\ 


— 


K 


f* 


K 


St 






■tv 




P3 












CO 




ii iiz 




J£ 


A 


** 


il 


■C 


A 


<\ 






1 


1 


CD 




G 


AJ 










® s 


5 


G 












A 


• 












^ 




2 




*** 




si id 




s 










s 


7^ 




P 


• 












G 






£ 


G 


«\ 




s 
1 


— 






it 




to 






CM 


it 






< 


□ 




i ^ 

P IS 




G 


IK 




M 






EJ- 






G 






)N 


it 






CO 










jj 


A 






>0 






•»p 






1 






S 




rr 




sS A 








A 


K 


AJ 


•W 






1 


K> 




I 


O 


A 












m m 








% 


A 


►J 




-JP 






♦> 








A 


0 


U 




s 










N 


A 


1 




-R 




K 


•ru 




4 




t* 


H 


E 








m s 


a 










CM 


»j 


H 


S 


■R 




CM 






-ft 


1 






e ^ 




G 


VJ 


X 


s 






CM 






Sfc 


CQ 


« 




CM 


4 


Si 


>H 


A 




m ^ 






51 


A 


G 




1 




■aa 






<X> 


H 












A 


00 








El 




»J 






O 




o> 


e 




±) 


G 






■B- 


o 




o 


S 








i 








CM 




o 


■p? 


it. 


o 








BT 




AJ 


o 


S A 








»d 


H 






li 


o 




vS 










u 


o 


o 


o 


K tK 
" >o 




A 








il 




1 


o 


o 


« 


D 


i 


i 






1 


o 






*» 






m 


00 




N 








& 






■ft 







AJ CM 

-ft X 



12 V 

•R - ii 



^ 41 




o 



io in 



« 2 



85 

§ 




£ 

i 



LO LO 

d a 2 

^3 <* 

JS o o 
OCX 



I 

a 

G 
K 
A 
A 

A 

IK 




-K 



A 
IK 



ft 



ft • 

il A 



S x . g | 5 I 



x a ^ 
~ s 3 



11$ 



A 

ti A 
<o SS 
9 iS 



_ G 9 

m o e 

o -H 

o ^ ?s 

*4 «c a 

a & s 



G « 

co A 

~ ft 

£ G 

« . 

« e 



A . 

ft s 



§ 



B ^ - 2 i 



> X 

■fc ft CM A 



t* x a 



< 



S 



I 

s 



g 

4 



« »0 o 
^ V - 



, _> 
15 4ft 
to £S 



V « 

«g a 

« s 

>v e 

G 4* 

£ « 

, X 

_> v 

K> CM 

£k 

* .\ 



ii G 



& o 



G t* 

K» to 



I § £ ^ 

^ Cv S O 

i a « ? S ° 



si 

a a" 

* m 

v s 

_> g 



G 12 



G 

a § « i § 

ID A) h 









82 


■mi 










SS 










n 


K 


1j 














IS 




1 








A 






CM 


A 


» 




* 


0 


s 




1 


i / 




IK 








G 




S3 




■H 




<\ 








t* 












u. 


] 






vS 




AJ 


I 




A 


ST- 








ri 




D 


>0 


v 


to 


is 


A 


4 






o 


v> 


» J 






^ 






o 




SS 








\ 


0 








•rtJ 




■R 






I 








2 


■4 






«v 






3i 






i ) 




o 


»J 


G 




N 


■A* 






& 














iP 






0 






§ 




1 j 




±| 




Q 


^ 


K> 






& 








& 














•u 




-K 
G 


CM 


1 


si 


§ 




* 


P 
-) 




^ 
a 




I 


I 


Vs 


G 






S 




VJ 








i 






« 


A 


cm 




S 




P 


»t>« 


G 




-H 


G 




^ 




A 




O 








■4 










^ 


D 




& 


K 




<» 








1 




£ 




t3 


G 


« 




A 


i 


4~ 














G 


CM 


£* 








<n 


A 


S 


<x 








if 


CM 






a 




>s 




JS 








CM 






K 


<n 


o 




I 


a 


G 


■it 


D 


i 




o 




H 


A 


o 




a 








*> 








o 




X 


A 




i 








-K 
















5 











□ 




G 




•0 




^ 


G 


*« 


CM 








Q 




•«> 












I 


s 


H 




^ 






J 




A 


t 


D 










fit 










E 


i 








1 


i 






S 


5 








V 


V 






















G 1 




S 


H 














o 












N 


CM 


1 


» 








LO 


G 
















CM 








CM 


o 












in 


LD 


1 


X 






B 




>N 


* 


A 




_> 




o 


A 




A 






in 








p 


CO 




*s 




s 






•4 


A 




I 






O 






□ 








o 


i 




P 


A 


•4 








^ 


A 









o 








in 


A 










in 


I 


o 


<i 


A 


iJ 




t 


1 




{< 










s 


CM 






G 


s 






it 


o" 


ft 


m 


A 




>J 


s 


§ 


P 










A 




K> 


G 










1 


o 




CM 








t* 






in 


CM 


us 










CM 




g 


>N 


in 




P 




m 


1 


in 






A 




o 


<5 


IS 


m 










r\ 


o 


m 


■nj 


* 






o 






<\ 


m 






G 


<r> 


00 


in 




1 


^ 


>N 


A 


1R 


CM 


in 


in 




o 




D 


A 




in 


{< 




A 






H 






ID 




G 


00 




i 




<N 


^ 


tn 


o 


► J 


m 






it. 




i\ 


□ 


{< 


in 




A 


^ 


V 


V 




D 










\j 


D 


-J 










1 




» 


±> 




I 






a* 














i 




to 




<N 










00 




1 




>-] 








P 


oo 


in 




O 


o 


s 


D 






0 


in 




a 


~t- 


o 


s 


a 






% 




00* 










i 




41 


oo 


in 


a 


6 






CM 


CQ 


ro 




>J 








to 




CO 












o 








D 


1 




CO 






1 


G 




?\ 










lO 




D 


V 


K 










i 


* 


(1 




AJ 


^ 






S 








1 






H 








*» 


i 


i 








rj 


S 






1 




s 


9 


II 












f 




«¥ 








AJ 




Bp 


P 




P 


m 


CQ 




1R 


-s: 






to 


to 




oo 


rj 












CM 




i 


fi: 


it. 


U. 




s 


a 




4K 






I 


o 

e 






□ 


□ 


I 






< 


■03 




P 


•t-l 








o 






i2 


Si 


<? 


i 


F3 


4 


Si 


CQ 


a 


s 










m 


00 


1« 


o 


© 


4 






>o 










m 


G 








1 


& 








I 


§ 




lO 


•O 


■R 




CO 




£? 




§ 


S 


1 


T 


G 


an 






CO 






<* 




■ri 




| 


G 




CM 


12 




& 


CM 




1 


H 




CO 


< 


m 






CO 












rA 


CQ 




CM 






H 


CM 


□ 


I 






*r 


it- 




<N 


en 




G 


H 


A 








i 




H 


1 


CO 










A 




1 




* 








K 


»V 


8 


i 


§ 








4 




CQ 








n 


K 






5 


^ 


1 








CM 




I 


a 


G 


11 


A 






CQ 




tJ 


-> 


-J 


CO 






CQ 


»J 






t 


»0 


CM 




p 




ft 














G 


CQ 


V 


CO 






I 


t 


i 


a 




CO 


o 


-P? 




to 


& 






AJ 






B 


AJ 


a 






1 






* 


i 




»J 


a' 


§ 




»J 


< 


it 




*? 




If- 






G 




CO 




1 






P 


S 


m 








K) 




CM 






CO 


n 






D 




a 


*« 






if 


»j 


o 




A 


o 


P 














§ 
















^* 


*f 


G 




© 


»j 




a 


0 




% 






M 




CO 


a 








»j 


t 


SE 


CM 








i 


« 


CM 


CM 


B 


« 




41 




o 












B 


& 


CO 












41 


O 






ii 


AJ 




§ 




»j 


*i 






P 




o 




CO 


CO 


O 


o 




A 


s 


m 


G 


H 








CM 







■ «c 

4a an 

SI , 

*i £* 

-> if 

I $ 

-u »0 
w 

w -m 

> S 



"K CM D „ 





H 








a 




.\ 


0 


CM 


-\ 




-R 










IN 




.\ 


»J 




-H 






A 






n 












% 








« 






a 




H 






IN 


i 






IK 


•R 




\i 




g 








iS 




-\ 


1 














!U 




s 




IN 


§ 




G 




s 








□ 


AJ 












IS 






e 




« 






ss 




■R 




U 






»J 


IK 








-R 




i 




f 


I 


s 




\j 


,\ 


















e 


s 








»J 




n 


^ 


1R 












s 
















IS 


-L. 






g 






s 


*! 


as 




^ 






X 








1 




AJ 










1 


_> 


g 


D 


*? 


-K 












1 


»J 














■w 


& 




£> 




_> 




E5 






»0 




■4 






ss 










H 


1« 


& 


H 














•«-t 


-h 








►o 


« 




m 


< J 




iP 


£ 


•n 








_> 








? 




4a 






s 


_> 




V 








^ 






a 




-M 


ON 








G 






-3 






D 










-H 




"V 






5 


« 




ft 


ii 


i 
















0 


■R 


« 






s 


■H 




*N 






i 


CM 








J\ 




a 






g 


G 


o 




H 


0 














D 






tK 


-J 


ta 




V 


« 


>0 








H 








g 


CO 


? 




AJ 








<\ 


A) 




ii 






.\ 




f 




CM 






V 


a 


i 


-J 


'K 




»J 












o» 






o 














□ 


•0 






p 


a 


O 






X 


o 


s 


a 


s 




»J 








D 


D 








o 






-\ 




g 










22 


H 


p 




J. 


+0 













* i 



AS 



8 

a 

iS 




